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Abstract of JP2001091911 

PROBLEM TO BE SOLVED: To provide a 
functionality material and a functional element 
capable of changing the transmission 
wavelength of the light and ultrasonic waves or 
the like by a signal from the outside, 
SOLUTION: Means 4, 5, 6 disturbing the 
periodicity of electromagnetic waves or sound 
waves are provided at least at a part of 
periodic structure having the same period as 
the wavelength of the electromagnetic waves 
or the wavelength of the sound waves and, 
then, the transmission wavelength of the 
waves or the like is controlled by controlling 
the means with the external signal. 
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mttmmm. 

mm2] fmifii>mmmi:ii,tmi:9im 
Emm.t:^t^^hMmbthm^ i m 

m^zmtizii ^mt timm i mmm 

yxx'hiztimttmmsmmmmm 
d3immmx'hh:.t imttim^ i sim 

imm] immmm-^mm.m 
b mmtmm i mmmm. 

[n^jsioi immMii2mmLm'sm 

inmii] msmmmtiwamm 

iskktmmi immmm. 

imm 3] nmmuT i Oj , s i , z 

rOt . CeO, . All O3 . MgO. Si, , 



ThOj . SnOz , I n2 O3 , ZnO, La 
J O3 . Ndj O3 . Sbi O3 . Bij O3 . Pre 
Oiiv Ti, O, . CaOtJilXSrTiOj *>^>^:S 

ia^l4l Miy-ymmgPi . CePs , 
LaFj . NdFj. PbFj . NaF, Naj AlF 

1 2m<^m.mn, 

ZnSe, CdS. CdSe. CdTe, PbS, Pb 

mm 1 6 ] ±iE^Mft{is i , G e axxfT 

mmi 7 ] iMimmimthmiism 
ktimmi om('mmm, 

xhhMmtthmmi ^mmmrn, 

b (ZrTi) O3. (PbLa) (ZrTi)03, 
BaTiOj , (BaSrCa) (TiZrSnHf) 
O3 i3J;tXP bT i O3 U^h'^Ml mii^z'y^£< 

mkthmmsmmmM^. 
{mm2 0 ] ±ia^;Mt^ vmwmmi^ i 

NbOa ifdiLiTaOj XhhLim^kthn 

SiOjo. BiuGeOzo. BiizTiOjo. KDP. 
K (TaNb) O3 . (SrBa) Nbj Og . ZnO 

ommmm. 

111^2 2] i^mmt:mtvimmi>? 

CdTe, GaAs, InP. ZnS, ZnSetiit^ 

h(r>ti>hzttmt-fhmf^22ws0^m 
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mmm. Mm^y- -tmig. M^mit 
Ammmm. 

t;iKLaNb2 O7 , KGaz Nbj Oi,,, RbCa 
2 Nba 0,0. CsCaj Nbg Oio^itliKNaCa 

2 Nb, OnX-hh^)^mwtthmm25m><r> 

ij Sr2 CaCu2 Oj ^fdiBij Srj Ca2 C 

U3 o^^xhh:it^mtthmm25mm^ 
[ifi*]i28] iiait^^'y --jj-ygstSKTi 

NbOs . K2 Ti, O9 ttz\iV.i Nbs 0„t*S 

^tj!^ttsi»^2 5iefi<otaigttm . 

[11^2 9 ] imm^MMfL iCoOtt 

m\. i N i Oj 'Qhh:it^mtthnm2 

M0O3 . V, O5, WO3 llJfeliReO, fftSCt 

[mm 1 J iies^it^vMWiF e oc 

1. VOCI*fcttCrOClf**;k»!|$ai:tS 

mt.m2\ ±ien«^i;Mst§fiNa2 0-4 
siO: -7H2 o-chh^timhthmm25 

mm 3 3 ] imm±MMt:^^ 

62 , TaS2 , M0S2 t.tz\%VSet tftSit* 

iif*«3 53 ismmm:mftmmm 

t trtisi: tsif ^ 1 ommmm. 
[if*JS3 6] iMmm^imthmmm 

mm3 7 ] ismimtrnthmsi^m 

[11^)938] mmBmmfhm\i±m 



m-mmtimbMmm-xhhMm 
[13^4 0] isimm%mmi}-^^j:hmb 

mmA 3 ] mmm^ifmi.\z-s.\^\zm 
\ mmA 4,1 iia^nBi 2m!i^y±<rpmm 

wtnhh i t imtfhwmAAmsrmm 

^. 

mmA 6 ] Lmmim.\wmsmm^ 
xhh^t \m.ffmmA Awm^msm, 
mmAi\ ^smmmmsmmmx: 
hh^t ^imttimmA emm^m^ 
[1^4 8] mMmim^ttm\tmiii- 
^^mmmxhh^ t tmtthmmA Am 

immA 9 ] nmmmitthmiiimm 

Ammmm. 

^yM.-^^. WO3 ^Ji]^i'hai'aiXl,mm 

thm'HAAmDmm^, 

iNbOs :Fe.BaTi03 : C e if.:tiS r T i 

imm5 2} iMJsmmtmimmtfi^i 
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mvMBin.mmz\immzxm^hmz. 

[i!i*ifi6oi immmz}mh%i<ni^m 
m}izmth z t imt ^inm s 9 m<nm 

/5 0~5 0<Sf Mi k i&«ltSk-tSi(!*JS5 9^ 

mm. 



inmei] mmmnMUciizmi^zM 

wm(>9\ msmmimk}iMm\.zm 

59momm^. 

mmiu Hmwmizmthmc^m 
[wmi 3 ] Hmwmi 1 dst. 2d:j€trz\i 

i: ^ ^k tSITM 7 OiaS«0«i81t^. 
JJia8Hti&i.t¥S{iJW»^9ll»=rtS'C**-k^ 

ifakts«s£i»m. 
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[mm 5 ] ±mmmmm^imm^<^ i 
mmm. 

mm. 

[OOOIJ 

immtmmm zmm\i. mmmm 
timmdm^. mmmizmiximi: 

[0002] 

•thzt\i±<T^^X'h'^tz> -t. Wi^^m.<n-m 

'^xmw>mx\M. mbvc\^tmmcQm 
mix\,^mnx'ii. z-ixttmrnrntt^^obz 



mrx3-i-{zx-^xm>xm^hx\>^h amMt 

aka,Phys.Rev.B., 19(1979)5057-5067 (2)K.0htaka and 
Y.Tanabe.J.niys.Soc.Jpn., 65.(1996)2276-2284 (3):^ 
-i, 0*W^^. 52(1997)328-335 (4)H.Miyazak, 
i and K.Ohtaka.Riys.Rev.B., 58(1998)6920-6937) . $ 

ffijWfablonovitch ( {5)E.Yablonovitch,Phys;Rev.Let 
t., 58(1987)2059-2062) fcJohn ((6)S. John. Hjys. Rev. L 
ett. , 58{1987)2486)KJ: OPI^KBfciihitcfflS^itTV^ 

xmi^itinf. xM^mm&^muitz^. 
m&fo-mzmwMX'^izt^zx*). 

[0004] zmmmi. mmx o ^j: i <m:^i- 
■C'5c<. mmizEm^^tz2<!i!jim. ^hiz\i. 

b. ^mmmmm<. ^^iz^m^'i.tn^ 
wxti^i^. mmitz^h^x. mmm. 
hLbmti>b\^o±%^j:umii%i. mm^ 

m/mCthZbifXtiiZbm^ ((7)A.Meki8, 

J.COien.I.Kurland.S.Fan.P.R.Villeneuve and J.D.Jo 
annopoulos.Phys.Rev.Lett., 77(1996)3787-3790 (8) J, 
DJoannopoulos.P.R.Villeneuye and S.Fan,Nature,386 
(1997)ie-149(9)S-¥.Un.E.ChM».V.Hletala.P.R.Ville 

neuve and J. D.Joannopoulos, Science, 282(1998)274-27 

6) $nt\ m^m'^'Dm (mmm. mm 

(1998)1041-1045) ^, )|£<lSlf!J&!im$iltV^ 

imzwmx^x\^hmxhhzbis^i^mx 

\t. ^K(\\)m:t.\y^Vu-7X^ No.730(1998)57 

a vm\fi^. pp.47-52 (13) '4imks ^» vo 

1.68. No.6(1998)p.2W4)fctib*»04^<K*)±»f6 

iix\-^h. 

10 0 0 5] f'ihh. \'^'?7.mx\Zii\\X 

\t. wm^^mh-inih^b^zi-yx. ±%<% 

m.^±'!c^'thZbift%hZ.bi^. ^bmj^ 

iphbi}*-7x^mx»)i,. im.mf(Of^y\'m 
fcijv^t. immz^^oTtY-\:yyfibf<yY 

i?^y7t\nmiMm^fimbmmi>cr>x'hi* 
[0006] taoi -5 iz. zmmizxmm'F 

t»m:mm'>t:9i'fb\iizt<m:^Xisf). m 

mmt^mti-'h. ^izm-fhm (=^mi: 
mm) mm-^t:>m^xmi}'<r)mi}^itin 
hus.-^umm'i-imixo.bthmxhh. z 
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9)PP. 15-21 (15)K.Harada,K.Hunakata,M.Itoh,N.Yoshik 
a«a,H.Yonezu,S. Umegaki and T.Yatagai.Jpn.J.Appl.P 
hys.. 37(1998)4393-43% m^mmmmSl: 

^m^vam ■ mmmmii (mm 

(J^ : m/!c^m) B*¥«^^*3l5fflffi^9l^ 
W^^=.x-ym5^ (1999) p.6<K7)*5*S4«. 

[00071 z.<ni.o\ismjSX(rmmt\i. z.<r> 

[00081 S^>K, Z 

frm2 918881^, ^^1 1-2 1 862 

^i8¥10-284806-fm 1-1 
8 6 6 5 7#4^. ^RPPl 0-8 3 0 0 5^^* 

[00091 LA^U^:**^.. ^Ji^>o:JCiiRa^05&BBi: 

888 i#m #mE*SttSrtc, Bi«iiWMi:«»^ 

^<S^rl.. !Hfg3Tl l-2186 27#&am H 

tt)*«iS»t<oittv^|.;t5:^i:t5i)C0t'J>'), 7 

;^H±, Mitr. liCiil! ((17)*ll08, *1B. Vol.Bl.N 
o.5(19B)353-360) ^mtmhii-h, tfz. 1^ 

1 1 -2 1 8 6 2 mmxn. um^t\i-^^ 

^BB¥10-284806^&«atm9!Tl 1- 
18665 l^mU'^^tixh. mi^\^-i^-<^^^ 

iO(i)~{5) tTO;:lTt3<. 
[00101 (1) W10-83005^T 

7* \'=-fi'm^nix. -sssjttsaf 



X . nWSf 10-8300 5^«(C^$iltV^&rt 
[0011] (2)«l3¥10-830 0 5t^A^^t 

fc. m^imMt''j~)\^k ixmmmm^ 
tixit^^i^mx'hh. **t-ibtuf. isiiirisf(4« 

27^, (1998) 626^31), Udfi-yX. i<nXo 

\i. ^mmimifwfwtyxm't^^^i^^' 

[ 0 0 1 2 1 ifc. #1¥1 0-8 3 0 0 5t^^t' 

[00131 {3)i^miO-83005^mX 
{4, r|B]{)T}af<?)ai:Safc^R^5^tfc3(aMai 

tli)7*b-77 • A'yHS:J^«tT\-^S,llI5ft&^S:ffi 

<?)-C{40:V^L.. I5i5rtS?-S:7tb-7^'fe^i:tttSffl 

[00141 (4)1tlS¥10-83005^«' 
J4, t^aS^IC. IIHJfil^t(4§itl^J^t'l^ 
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1ji;^<mh (ItlffFl 0-830 0 5^4^I8«01 
5m) . 

[00151 (5)«l3¥10-830 05^4^f 

r 7 ^ b - .y ^» . A'y Kfflc7)i6§t'SP^d 0) 
(k) /dk;!)WUt0t:3fr:f<CtttSLt • • 
• J tWlE^fcS*'' (g^#002 1) . 

±timx'h*):mm{i) M6) owscsst* 

[0016] 

[fl!l*«)»»t J: a tth«&] tTfcit^J: a fc. 

<m:ti^ki}^x'%tmmibt^fix\^fz. 
[0 0191 itzti^^x. zeom<oBmi. mf}'h 

[0 0 201 J:>5-^Wi, z<r>m<OBmi. 

[0021] z(omm(omii. ^^(^mm?: 
dimmf-imti><ibiizhi. 

[0023] 

mtiitiMz. mmifr-yt:, WFiz^mSi 

mmi. ... 

[00 241 ziitXizjir^X$f::XoliZ. wmm- 

thb.mmMz^xth tix^m^h 



[0025] 7 is Y^'^)'?m^mfh 

md^. t%\z\i. z.mmmmm(:h'^x\yi 
v^L, mxnzns^xmwiWMiK^fmmm 

^t\.xnx'^hmmmmb\x\t. pzt, 

fiini^. ^'J7 7^kt':i'jfy (PVDF) *5ifjSt* 

[0026] a)K^y;p 

7\y^Ay'9-h\^-\Uzi.omm^^^. 

[0028 ] 01 fciier^^f- ax->covKO!&Hoa 
{iAB9aiyiix\^immi><^ti>'o. 
^ijv-y^vmmmzi.h^wmt. wMm 

[0029] 7^'f AX-^'JOiHfttt'SiKS^rl^li 

^\zmmsmmcmh:L't-ii^x%m.. ^wm 

Wr>'^^:^'^mx-kttsim>Lts.htK HlA^iot 
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[ 0 0 3 0 1 ^: ^: X'm(^m. #i htthX-rxrym 

[00311 Et-fe? s m:)]tmm 

mix. ^8tr^^Mll, gts^^- 
^hy^/niaa (STM) ^is^ia^snaii (a 

PM) «ltOfiS^fttfflV^f>il|.li»«r^taX- 

[0032] ©iHpyyi^t'Ji. mm 1 0%!{)>4.§ 

♦(^ti oo%Kas*)<ot,*s*». mmfimK 

[0033] J^IB^^Ji, fiat'^i^Sr4x.3t» 

[00341 ^mScii^hl i>m. Si 

[0035] mMmif^i^mm. ^j^tm 
bm^mtx'x^xii'o. iommmMix. ^ 

[00 36] it ix^htxiz 

miX^timilli'yV:ty<mMcnHiXi:mi 

mji(oi^x^mmh. -mmiiwrnx-h 

mi3^m^Wftmm^^b^^omi>h^. 
[0037] mm\i. -mi<zmm)]^i:m^fz 
h(oimi. miizmx 1 o-^mcomnom 

(mtf, Tb-Dy-Pe^) mt>ilX\^l, ffi 



x'M, z0Xd^j:zbt^t>. msmcoBm^f-bit 

[00381 ^T^i-s-x^^mixn. mi^m 

n:)}m^7r^PLZT^mhtix\^i, ^ma. 3K 
m^zxi^mMm^hmmjm&i. ^inzm^ 
mmi^mbix. i^mizmmx-hi, ^mt 
mb\>^omitthifi. ^m^ixmmtz 

iimxh^rzib. ±t^j^^mimuz<^^i. t 
fimimirifzmi\i~v ymm^sm:brtt 

i>f). f^=r-bixmi'^ubu^^(mm&t:t 

ix\>^h:i bumxht. 

[0039] ^yi'-A)y-i'aymmixi,i. m 

wmMxmi. mmmtfix-mib^^om 
m^jii^hs m^iMiM. (4~5<&£U:) imcii 

UK mmjizmmi. -n. nmmhtL 
mMuiO'-2omx'h^ij^. mma^^ 
Ymm^zW'^'m&m^M. mhimbti 

[0040].r::t\ Mxizm^tir^^ y:^-:^ 

v-y3ym<om ■ ff^^ ^{z-:>\^xmizmt 

•^I3T05-1 10 1 53^^?6 
•tl8¥0 6-125120-ti^il 

immizm^h^^mix. ffASM:Wj 
n(n&\^nMi^^^'ti^bizxtmM'fmm^ 

[0041] fi7)fll!. ^y^-AU-'yaybr^i-x 
x-^bim-^h^-f^m^:mit:i>(Ob IXii. 

:i!if^mimi>zii\\xii. 

•1«IHF0 2-131376#4f« 

■!^^04-127885#^^^ 

mi, ztLf^mm. Mmiz. ^y^-ijv-y 
symv:mfhmm.mmnbLx\^h, m 

1^2-1 3 1 376t^^i«jWrCMJKyxf l/y 

iO-C. -M*«0ti^¥4 - 1 2 7 8 8 5^m 
\i. iE/tffiKAgo., V, Og mw fflWctlJMHc 

4AgI-Ag2 WO4 m^-^t^^X-hh, ^(D\yfil 

IS=5:<, W^mz^i[y^\i!,L}Jxli.=)b-fhi^(0 

wMt. ^mmmti^ibim^x'hh, 
[ 0 04 2 1 <}?t:, iaa • yj^-nv-y^y^ 
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« 

•!}fiW05-19 6819fi^ 

•!|fi^^0 6-8 2 77 7f^$8 
•!ill^06-82779^M 

[ p 0 4 4 ] ( 2 ) t^«?t<^-< y l^-i^ 3 





2 00034-fM 




1 26396^i^fg 




128 9 9t^^f8 


■m¥o8- 


410?1#MI 




2 642 91^^^ 


■m^f-i 1- 


71465-^^f8 


•i^^ii- 


92 594ti*^f8 


•wi^ii- 


92677#4!« 


■m^?-! 1- 


1 0 6670^^^1 


■#S¥10- 


2 5 9016^4^18 




2 59017^1^ 




3 1 04 2 0f-^/^f8 





tz. 7th::iyi>m^mxmixii±<m&^ti 

X\^\\ 

[0045] (3) 7*h^'n5XAP8jSW>««O^X 

•^^^04- 16 776^4^^8 
•1^131663-2 514 90%^^ 
•1fi8T02-264246#^ 
•1^¥0 6-9 5 288%^f8 
•!Rfg31^0 6-9 5 289-tijf8 
•#ll^06-95290%^f8 
•1#IW06-14879it^ 
•^rai'l 1-7 13 88^^^18 
•^T06-48742#4i« . 



[0046]=S:fc, 7th^'nSXAtlS. ^Hl=5:i:' 

diitcs'm^g mL^wt) ffw^^tzh. hh^y 
[0047] (3) xix^'ho^osxAiaaowm 

•«iB¥10-206907#4^« 

•!il8¥l 0-239714^^^18 

^:<, 7th-yi>l^^mKimiX\i±< 

tR^iix\m\ 

[0048] (4)l«5Be»Kiii<0«fiO-<y^-- 

•^^086 3-25 1490^4^^ 
.1«}T0 5-324I2^4^ 

• tm'O 9-31 0 06 5f^^l 

i}im^iix\<^uK \^-nn,^mi-tix<^imi 
[0049] {5)%mmmmi!mm^y^'- 

•1lilPF08-535 71#MI 

7tb-y^lSfi'S<^A(cPiL-CJi^<ta$a 

■^ilS57-208534^^fg 
■!^ilia57-208 53 5%f8 
.!IIBBB57-208 536^4^ 
■!^©5 7-208 537#4«l . 

[0051] 3yfyt-i>ico-«o«6iMiw. i 
xa*). 

•»lifl^l86 013f 
•1^1949235^ 
•1tg3B6 2-1814 13#&f8 

miix'hh, 

[ 0 0 5 2 1 L i mcomizwzmmM&mm 
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•^^04-34866^^ 
•!|#1^04-3 486 8^i.^ 
•^^2734747^ 

[ 0 0 5 3 ] y ^'-;!/ U-y a ym (3ieiltt:# 

^-i!»y'-i^Bym.tti*)i-hm) trowfeasB 

■^^04-319 54 5-t^A^ 
• 1^1127 15233# 
•#13^07-561 9 5#1^# 
•tgiT0 7-56196t4i« 

[0 0 541 Wffitf^tUtt. Hi Ti5 On 

nHj OtOV^tcO 
•i^m 936988^ 

\,K mmtmm-m. ^miz. Kca, 

Or,^<7)m9^l:tm^^yi^-Aly-'y3yi:S 

•i^||2653805t 
•!f^2656778# 

•:^fl=||19 84 612^ 
■#|^T08-2 592 08tM 

•iil^^04-1684 2 9^&S 
•^I|2681030# 

[00571 T5>'i:f ^>'»74^;»y<0SISHl:^!»fc 

•^^^1579031^ 

367235-^ 

■ mme2-ioo4imm 

[ 0 0 5 8 ] aa^fflv^fcr^'f ax-^'«^fc 

mimt IX. 

•!^03-7079^« 

•#ia¥0 6-3 24 312^M 
•!^¥09-2775 18^4.^# 



::i'y'!fm^mxmiX\i^<m^iiX^^^j:\>\ 

[0059] CIO ct 0 i!j±iizmffcmxii^^-m 

[0060] fiLh-eii3t*$'-7'f ^' oSf^iOtSESiO^ 

x'himmoM'fiz'oi^xmmud?. ixt, tis 

timii. m&nt\i^4>x'm^m^Mxi)h 
m<^m'^izMixmtizti>mxhh. t 

^mm^<^m'px'ii. miOTn/sffy&m&x 

1^3X1 08 ra/s-CfcS. @^iS^M>St 
«il!II^ttffl§tltV^&2 0kHz*>^2 OOkHz 

mi 0 i>t:Solv^lg[ ( LF ) fcfflit^.. mtiS 
iM^^^Srl^ taj^t'JtiKtl. bV-f ^'njft ( S H 
F) icffiitS. iOi^irHi. 

iS^afJi, fiO^gJi^+t'O. 34nimt'J)S. 

mmmm^^^mmmsi ( 1/5 0-5 0 

fg, mH\zm%<7)\iphm) xmi. mm 
mm^^xm^^uy. hhurf:f^y^yt 
xmmmwmm%x%h, -n. :t-f -(^s 
^^tiptsm mfmmmmhix^^t<n 
x\ ^cmmi'^mm^x'h^. ^cn^^^m 
uzm^ommnxti*). ;ti^><otx.ti, cio 

mmmimmmzm-mi. mmt^xBi 

m^lixm\^Zti,z^j:l. 

[ 0 0 6 1 1 St, mmmrtt>tmmm¥i 

m imtttZbtiZfitX-liZ^KXtt:. -H. 

^*>. ii-Cta^V [m/s] , ffi^J^P [N/ 
m2 ] . [kg/m3 ] mt, SSWrCO 

V= (r • P/p) 1/2 

Po =Pi (l+T/273) 

[0062] ;n<c><7)2^*><o?aST ['C] •?<^)lfj«i 

[0063] 

V (T) =331. 5 + 0. 60714T 
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s i n^i /sin6i =V, /Vj 

•Ci)hil*h. Vi >V, T«>*fc». mtis mtA 

^hizM<&m^, MUS. 1480m/ 
^ti^lZtiz^j:h. t^j:bh. ^im^z^iLi>t 

m\i. &tixmMmuzi&x.mvhh. mm 
mmtii m-mmmmmma^izm-tt) 

[0064] mcomiz.i^M'^uzmitim 
mmt<7}mm2izibii)x^t, 

[0065] Z<f)mi. *»!BtfcJ: ejjU:0«lHK 

[0066] t=ir-b^, mmkmthmiiz. 
mm<^yti:< k i-trnz^mmt^mmif 

[0067} Hit, z(mim20mi. naaso 

[00 68]miiDii;^2cof|BB{:i3V^T;i. Ml 

a. m^f>m\imtmmmh^tizi 
^oMmmtmizmmtmmmt^^ 

thiuzj: % mmikizmtim i (7)m&i'M 
^£< b i>-ommf^ 1 (Dmmbmm2ff)m 
mzmth. zmmi, tmmnm. 

mm<^\<yfixxi>'yxi>i\\ tmwmcomii 
HRfcttiKaott^i/so-soffi, mmiz 



h*). Mwm&tmiz(fimbmimtf^^ti: 

±.mMim. mttinmnn >: t izx r)m 

(i. mnzmizx^m^ixk}(fhnii>htichi> 

(DXhoXhiiW 

10 0 6 9] mz. mmmi)m'hi^. m 

tzm^lif?>:.bizi:m&^ht:i>coX'h^. m 

mmtti. ^mmmmmimimmiiz 

TiOi ^ SiOj /ZrOj , CeOj , Al 

2 O3 . MgO. Si, O, , ThOz . SnOj . I 
n2 O3 , ZnO, Lag O3 , Ndj O3 . Sbj 0 

3 . Bi, Oj . Prj 0,1, Ti, 0, . CaO, S 
rTiOs mmm^. MgPz . CeFs . LaF 
3 , NdFj , PbFj . NaF. Naj A 1 Fj . L 

m. y-^mmmsi^, zns, zns 

CdS. CdSe. CdTe, PbS. PbTe_ 
Shi S3 ^miUay-f^Yit^. J)§V^tiSi,. 

^s. ttc. msmimt^ma. mm. Pb 

(ZrTDOj (aS^PZT) , (PbLa) (Zr 
Ti)Oj (a»PLZT) , BaTiOj . (BaS 

rCa) (TiZrSnHf ) O3 . PbTiOs 

Karx:^^ i-mmmim. hi^m. l i Nb 

O3 . LiTaOs ^c7)-<;Mt-fME11tlS, t 
a. BiitSiOj,, Bi„GeOj,, BiuTi 
Ojj. KDP, K (TaNb) O3 . (SrBa) Nb 
2 Oe . hl^^ii. ZnO'^'ttHz^mgiS^mi 
tziZnUs) Om&Wm. $ <?>{Cli. C dT 
e, GaAs, InP, ZnS, ZnSe. Zll(><^ 

[0070] mmwimimthmm:^^ ■ 
y:^>SMmmmf^h^xhii\\ ma.^ 

cot^x h ■ fx Ymmmk^m,zii\<\i. t-x 

[00711 (\)mf^'^^XMY--isf% 
KLaNbz 0, . KCaz Nbg Oh. RbCaj N 
ba Oi,, CsCaj Nbj Oi,v KNaCaj Nb, 
0,3 
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Bit Srj CaCuj 0, . Bij Stj Ca, Cu 

3 OlO 

KTiNbOs . Kt Ti4 0, , K4 Nbs 0,7 

LiCo02 , LiNiOj 

M0O3 . Vj O5 . WO3 » ReOj 

( 6 ) m^:f^vum 

FeOCU VOCU CrOCl 
Naj 0-4Si02 -7Hj 0 

Mgg AI2 (OH) leCOj -Hj 0 

(10) SMl^iU^yt'f H 
TaSej . TaSj . MoSj , VSej 

(11) yyKi^^Pa-'^Afi 

Zr (HPO4 ) 2 nHi 0 

(12) ^'^^T^f h 
C 

^l*jJ:tXie2<D||BB{c*}V^Ttt. mif. JJe<03Bft 

jf. iTo ( I nj 03 -sno, mmmn) i 
^tsimm. L^k § . jiiaisiiiAB Acojfi-csi 

[00721 lll*}J:V»2<Dl6iflfc*}V>r 

TXXxM'yyWfL^. WOj SXW^'hD^oSXA 

3>liV^{i. LiNbOa :Fe,BaTiO 
3 tCe.SrTiOg : F e^c07* h^'niXA* 



isfflflBsii. •mmm {wmm.^. hh\^\i% 

[0 07 4] sfc, m<7)mizxtmmm. ^ 

tit. zffmmmimL±.^w>^mix2 

dgmizmmzm^tixAxmrn^i. -aso 

[oo75i*2<^i?B(ct5i>t{i, nm. mt^ 

mmzm^tif^mmzi: ^oMmmB^^nrz 
-mmmi^ti(><7mMi:miizixi.\<n 

M'mmmizx'^. mm±ifs.\Az-k^^^tii: 
oizttiii. Mmmmmimm^mt^^t^b 
*<-ci^. ttL. mm\i. mmzmmsM.^ 

sm^t^mi-^^comi^inRm^ i o ^^^^ 
m. mttzm^±ifh^bizii'om^ixtzi><7) 
mi:mthmt:tti. mmz\i. ma. m 
wm^:^i. z<o-'mmiz{immtmti>vs 

mm^tm^z^ zti(>(Dnmm^xmimi 
mtimi,zmi: Mnts c: t o , ^ut < 

[0076] zmmt^si^mii. "B^m^tn 

mx-hh, 

[00771 z<mRmAffm»i. mm^tn 
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[00783 tmmf^sm^ii. ^^mmtn 

[00 7 93^3. $B4i5i:m5mm{zi5\^x\i. 

i/5o~5ofs. mm\z\tmmm^'rtm^ 
^Jiifi/5~5fgt'j)S. m\i, mmz 

m^n^Phtih. mz. ^A<r>m^zii\^x\i. n 

^mmtmimnzmnzif)m^hi-z 
lie H >y htmhmp(>^j:i h 7 b mh^x*) . s> 

mm\iw^izMmizm.^tik'^H'x$^mh 
[00801 mz.^50m^mx\i. mif. n- 

^r< k h-oc^mm 1 <Dmkmim<D^mz 
mti. ^timi.z±t^i'. xo-mm. m 
i}^(>Mmmtmizmmt:w^mmt 

SL^m^^. Mixm^+mi^/m+m/m 
+mk\<^om\zi5\.^x. \YfiU)^i^tff^SLi$m 

[ 0 0 8 ij ±msi d (immnficmm^ 1 a 

xr/m2mm\ziiK^xii. mmizi^. mm 
mM^:mttwm.mm'\bm&. font- 
i^yx^Mmt^tkt/'mx'h*}. ico^ii. 
mmmmizx *)Tmi3mth:Ltinth, 
i^j:h%. ma. mnmmmkti>^kx\ -sri 
m<mimm-s>^km^ii. $^tC)Limgs<o 



fcv^tti. mx-ih^m.izMixmm:mt:ni 

^^mmm^m^^x'mi. mmm<?ij 

[0082] zmmzt himmmimm^f 
izxm. MMmmmM mmmmz^h-^ 

m^^. mm(mmzM < mx^ it^ihix 

[0083] mmiizmmi:^t 1 wxt 

^mMmt^'^'oiikix. mm^ 
mi>zm^^ii}^k. mt^hi^-'f^^m^^ 
i^ti^/m&^:Mizt&mk. nm^hmu 

Tim^hk. nm^hmumpzTizm^ixik 
iaiiSrSwtJtrt. ^(omiz^-^mx-miSimm 

[ 0 0 8 4 ] ^ib\ ^)ffli3tM«o->^< k h 1 mm 
mmk \.x%Lh^k\,^miSLx:hh, ->t^. 
mm wmmm^t ut p zT^t^^raimiii 
f^i^t. ^<nmmmh<fmmm.x±w 

[ 0 0 8 5 ] ^ mmm^^mmhn3 
mMx^t t,hh-mtcmmimm\iz t 
xm-, 

hiuimmmk^mw,ifihz.kmti , 
w mmmmkmrnt^kmrn. 
mmmzmthm. m.ffmiMt^hh. 

mm. m<nmmmm^<mimk^^xh 
m. n,^mm<r>^tikiiiii.^rm'hh^ktf' 

Tmi. ts^msnm^Mm^ixH^tii^ 

mx'hhzkii^mx'hh. 

[0087] {2)wjmmMmX'ox.\>^^\^^ 

mmi:^(i>^zmth^ki3^x^h,mm. n 

^sizkizx'o. mmzmwMiifWM>f>. m^j: 

[00881 (3)fi«SS*SlltTV^s;kt:J: 

*).m^<%m^imizbif^w:cho. m 

kixmm^Mt^^mk^j:^, 

[00891 (4.) m?kl^ibX . mtifiizth Z. b 
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1 0 0 9 0 ] MMS: ixmmmnMii^ 
h. 

[00911 {Dmmimizsmi^ikifT 
[00921 (2)mmm<m^^j:mmm 
[00931 (3)mmi:m4Uimmfim 

[0094] ttz. Mmmm§n^x>^tm<^ 

hi 

[0 0 9 5] (i)mii^^miii^x'MmmiB 

[0096] (2) Z-:>mm {r^7y^f~t7t 
y^^-kmm\$hX\^t) i:K^Mzm^-^fM 
v:<0illS:^'n;^-3;Hlli:iif^) izlXH 

t mm:m a-hmi>zr&^-kmpi^^2 com 
W(&m^^mi}j^^'txhztizi*). witi^ 
1 mMm^mmmm^^. rty a f - 
mm^mmrnxm^m^thztim^ 

x'\^hif. m<mM'^mm<n\,<r)m<'s\h 

izmx$ h W'^'Cto^tli^rSft.T vv^rvv^jjWStt 

Vhh. 

[ 0 0 9 7 ] -Sr. &m^!^xm^\i, mfym 

[0098] (1) ^y^'-;<^U-M.^W)tOlS 

hh. 

[00991 (2) 2«^»t*&ii:*»4>,M^ 

[0 1 00] m-t£m3mmmhhz.>L 

[01011 

[010 2] ^f. ;c7)||B3<r)^l<0||iJ9g®t:J:&3t 

[ 0 1 0 3 1 ^offiB^iim s^ff u 3 



[01041 i-f. 03fcSH-J:3t:, ra««o«)«*« 

m-k^lh, ^^X\i. -^rCTJt^^SiOz ("TS 

i^t:*@jf$= 1.46 mmh ) . fts^roMSr 
TiOj (^mmxm^=2. iotmth) 

[0105] Lhi=<n~m.<mm. ^w$.t\imA 
^'^.(nmx'm^iii M^m^xmx'^j:<ti: 

^W$,cr>5 5QnmtmtW>Xii<. ^LV-iF}iZ. 1 

I.. i;t\ MJ<0)¥S$:d ( J) . JiJf^^n 
{ J) tL^ifc^. IJlTOMM^/^ttWttS. 
[0106] n (J) d (J) =550-^4 
n (SiOj ) =1. 46. n (TiOt ) =2. 30 
-Qhhi^i^^ icO^iO. d (SiOz ) =94. 2n 
d (TiOz ) =59. Snmi^rl). t^rb^s 
S i Oj HfcilXT i Oj m%^mn.^il9A. 2 
nm*Jj:t;59. 8nmtL, (SiOj/TiOj) 

1 2 0 EI^ OJi t/>:#l)i*^'>^rl. 1 »5c)g 

al/-i^aye««>fc» ^mSkmA^zm: 04 J: 
9vl»fc. BrS^(0480nm!!)^f)650nm(0^ 

^y\'y -f ;w^-*1ftlfS*Ltv>SC klifi< ft 

[0107] S tiJCtC. ±^<0 1 iK7US»lfiljt*t'ec?) 

mmmt {^-^mn) j ^ffAtsit^t 

2 ) lO^^^SlL/::^. SiOz tJil^TiOj 
i:M>irS«JlM(n (M) =1. 9 5i:<S^) i&ifc?.© 
$d(M)t«JBU ^m(TiOt/SiOt ) 1 
0^1^S:glL/i#llSr#il.. fe^MJ4$^3T 

n (M) =1. 95(mmtLXmmZrOt if 

hh, tt:. d (M) =28. InmtLtz {^<r)^ 

%mf}=o. wzmth) . i6j:o, sific^vc 
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1010 8) d:iz. m(o m^i izm^ mtitfzh 
i:o^j:tMzo\^xmmh. mmmnmm 

0. 02PhO. 24tX'0. 02-tO^it^^Z 
^(^m&x.Ki> hii^imx-^nbtzmmiiii: 

m8iz5fcf, zzmsmmmr(omAM 

mi,, fztzl.-n <M) =1. 9 5ttl>, 
[pl09) W=n (M) d (M)/550 

WSrO. 8ittfclLt/7 7fl:Uct>0*M9fJ) 
I.. 19J;'), W=0. 02*><30. 24it'OSffifflt' 

^O^^il3^ift:S^I8^»l. 4nmj/7ht&ii:*<i> 

Ph. K^iioizyth^^'v^ -^^y rfpizmbhl 
mmt\^-?ii. mmMm^mMizw-iX. ® 

tAM;W- (MP) mJiilkiztl. 
*^|iJ3SU. ti:::.tl¥=y7hlxn<Zbi}^mizi:>P 

[0110) ClOcfc^C. MPSrPtHlcoJf^t'^JPt 

iubpx'^i. zmiiommmizm^x 
mt^izouxmmi, mi ot:.. i<^i<^ 

[0111) 01 otc^tJ: p ::i03£®S^^li> 

ITOKinz O3 -SnO^^HMlttifl) ^r^^ 
LTfiiAL^lS^ttS. PZTll:^ff-4-C. Zff) 
PZTS4(0SIS!l^0ITOSi&^^t5. 6t^t. 

[0 1 1 2) i<OJ:3lc«SSmi3ia8iBIH'fc*JV^t 

it, IT015, 6mz^imix^<DmtifiHz 

SCtJiff^. ztHzX'>XfX'izW<^f::mizxm 

[0113) :^(0iii£0iusjg®(r±ti;f, mp(>(r> 
mmzi.0. t^MiT0M5. emzVE^^w- 

IZbizX*), mikMMm-h^ibPX'^. iiiK. 

J: ^xmxmmmmmimmimti 

[0 1 1 4) <?:t:, i<nmm2<mmBizxh^ 
[0115] sii (ommtizii\yx\i. iddmm 



t:^izo\^xmmit:P. z(of^2ff)mBmzii\^ 
xii. t-r. mmm^^-^^bix. ^^m^. 

t^j:bhmmm^'^f:i^iZ':>\^xmnt^, 
[01 16) if. mMm^i55nmbU ^<r> 

mmi 1 p.h 5tx%^-^^fi%^m9<ni/-7 v<r> 
mimrmkmm 1 1 tc^; 01 1 i •) s 

X , ^ixmm n (^mam^xmm'^vy v i 
xfi<zbmmizhpi, ijiji:. mMm^i22 

Onmfc«JnS«T-«tt:fci8^. ^mm^lH" 

h 5 fX^t^ttz bt(oyiP<D'y7Y <r)m--km.X 

mtzmmi 2\z7nt. m\ 210. ^^t-t. x 

[0117)JiUicoj;3t:. ^cOMPcOx7 h^(4, 

nimi \z{>mfhtbimkmhixfi.^b^ti: 

{Q\\s]miA^z^ffm0%2<nmmsizxh 
[oii9]0i4tc^jt3K, z.(m2imism 

[0120) ;oJ: 0 tl1S^$iifc3l£<gigSi^lc*3V^t 
14, IT015, 6^lutE5:EpJPLttiE^EPSiltl> 
c: t tc J: 0 -e^lS*|6ifcl^?: mUh i 1 1 J; 0 P 

oTtf fcjt^iOlfci: OMP *iW#f & i t *^C» 

I.. 

[0121 ) c:o^2«o^it}e.l(wJ:iUf, Sic^ 

)g9si: mx^Mmm^Mms^^ 

mth^bifx^h. 

[0122) lcO^B3c^^3c^^ifeJg®tJ:I.A 

xmtm\z-o\vi:mMi. ^(nKimjkMmi 

[0123) 11 5\,zmx^sz, :.(oKLmm^ 
mx\i. Kmmmi i±.\iz^2ffmm&bn 
«5r. rd^TtMmikVf<:-khmmfmi2^zm 
mm 3mx^ixfiVd!jt7t v-^^x^mmm 
tmn vBzmttix^^h,. m&.mm2bm 
m&i 3 bmmi^m^^mmi a . i sm^ 
ttix\^h, ciT, ^msii 3b\.x\imsim. 
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y^mmmmmmm 14.15 tm^tix 

tlX\^l. 

[ 0 1 2 4 ] ^<7) J: p izm&^ixrzAXWt&Mi^ii^'' 

It. mM=mx\ KmmzimmmBi 
7 1 h-':^xmvtmm>mmsiisi 14.15 

la. Lfc*fotl?!|*giSl3fc-e<D»$*l6ltcl£EA^ro 

jn^tii.. fcT)^^. mmm3\mmmmm 

[01251 filt^oJ: 3K. i«|g3<0lliBBBfcJ:n 

mtl^kii^X'^t. 

(0 1 26] ^com(ommmmizxiA 

[ 0 1 2 7 ] 0 1 6 ts^t i o K, ::coAXPM«fc 

^=f-mmmm 17, isttK ^ti^tim 1 

9. 2 0iifixizm^hx\>^h. i<Dmmii. 

mcomsmtmxhh. 

[ 0 1 2 8 ] coi 5fcms*ifcAi»yaf«isa 

Jin 3 iO^IB^lfcJ: S AXlHMffi: R^-Cl) I. . 

[0 1 293 ^m4(Dmmmizi'^xh. ?i^*>^> 

[ 0 1 3 0 3 i5i:i; . 5 ff)wmmizi ik 

mmM^-o\\xmm-h ,mn ^L^Kim& 

[ 0 1 3 1 ] 01 rnz^l 0 COAIPM*^:: 

trnxht. 

[ 0 1 3 2 ] icoi o t:ii«$iTJtAll3tSa(^JSa 
till 3 ffmmWiZ i 5 AliM« i: mth t . 
[0133] i(0l^5<0|li}g®t J: -5 1 i. . JI^A'^. 



[0134] mz. Lffmimbomimw.zi.hk 
mmM^z-owxwm-t . -a 1 strcKoAinseft 

[ 0 1 3 5 ] El StS^ti 3 ::c^All3tSfllC 

[0136] ^i^i 3 tM^ix^^AXlM^fOJSa 
[01371 i<o«6coSatt^fcJ:^tt . mb>t> 

ti^X'th, 

[ 0 1 3 8 1 <5:t, :Lffm^^iffM^Mzi.hk 
[0139111 9{c^ti c:<7)AlSM«{- 

iji,^tji. Axft«<o*S3 iBzm(mmm.m 
mh ixm^i^i^mm 3 mx^titz 1 ^7 

vs. ^<7)iy5c7*h-^'XSffltt18j§«i0!lx.fcr» 

mnwiz^smL^ixx^*). ^mmxAimsm. 

[ 0 1 4 01 i<OJ: d fc«jS$*ifcAimft«K*JV^ 

Ttt. S2 0K^rrj:3fc:, ?h^*^f>«^i.tftl34-eA 

**^Meg»*9i§iei L. mrchh :rA^MiS3 2 

[01411 iWSITOfliB^fciiiifs tSi^HQ 

[ 0 1 4 2 1 jxfc. zmmiismmmzim 

m^f>.z^^^xwmth. 

[014 3]^l-m7«lliBi®Ki5V^TI4, iwt 

mwmm'.z-o\^xffywm.v^<^iiMmkm 
vctidfi. z.m&ffmismiz^^'^xM. t^o) 

'i%^\z-r>\ymmh> 2-i}3im<^mi&mr>m. 

ssriBHts. mm^iix\^hrTy9^-/y' (W 
^%m^ihm>his^i^(nm-^) mm 
m^. ^mm\t'tmwm:'f^kiixii%. 
^tiim^m^^h\^.^^<mkx^. 1000 
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DP I . t5rt)*)2 Sum^mY y YM^ifJ^^th 

[ 0 1 4 4 ] 02 1 (c^t i 0 z(omm=f-\i. 

H«y h4 2*»/5=S:S-<JC7cl)WI(Bi(*K0X*|6l«ia)^ 

::^m H 7 h <i^l1Sii $:mtS K y h ^ y ^' 

[p 1 4 5 ] I^^8iO^J^l{:J;h{f. M^OjS 

•m.. K7b4 3. 44mmmf)<t 
S ^ i: tc i 0 . ^15 ^mi^OSt^i: |5lgS<^^*-C' 

'^mm<nmi^m!iR/mixinm^\mx' 

ibO, (3:i:^i:'illS<0A'•JI-i/gy;!)it;t^.i^S. 0!l 

[0146] d:iz. ::<Dmm9<7mmM.iz-:>i.^x 
mti. 

l0\47]^l-^8(O^mmi<zii\^Xli. 
X\i. 2<R7clt:Sl*|6lte««§*fc7'(^r-«)li: 

[0148] .!:0||9<7)mjgStt3V^t(i;E2 2A 
W Jfflv^T. {An) m^thZM 

X 0 i>z..t~y X ^' ^' y vmizi 0 A ul5 20Tiffl 

id«A*jatf^ft. Auii5 zi^nzmmzs i 

022DtOT^tJ:5t, Sia5 3±H|gfl:-b'J'>i^ 
(CeOj )l5 4?:A'7 7TlfcL-CJi£^§-^. $4> 

{c<e<^±t:f ^yKi;;W3-'>AK9y^'>'«8 ( P LZ 
T) msi^^^^i, z(oXoiziXs z»5cBiJii 

[0149] C(OS9<7)||ifi3gSfc:*JV^-C«. PLZT 



mzxi^mthti^o^ii-XAmmi. itz 
ifiox. m2 3iz^iioiz..mi)'hU'-f-%m 
mtixmmff)PLZTM55^m/ithzbiz 

( 01 5 0 ] yjc. ico^Bjcom 1 o(r>mmmiz'yu 
xmth. 

[0151] imi o<r)mmMizt5^^x\i. 124 
AiZTfctioiz. tt. m^as ime 1 mm 
<Js:t. l24.B{cs^t<tefe, :iom^BSim 

m^x. muyxmm?>::t^zxn. m^A 
nm2izdsi7v^mzmmzmth. mz. 
Aum-y^ii^^yhmimi. sam^t 

Aum2<7)T^zmmsim3ifim^ixi. <x. 

t:. Aufi62imit:^. 024Dfc:5^tJ:at, 
S 1 tt6 3±fcC e O2 ae 4 l&A'7 7 rMt iXfSJk 

X'hh. WiZ. ^ICOCeOj 16 4±(lSrRu03 1 
65, PLZT166«J:tfSrRu03 167^(5^ 

^tlh. ZHX'. SrRuOg 165fcJ:t/SrRuO 
3 M(>7\iiMhTSmi^X^±Mm&tlXM\^ 

[015 2] ami 0<rmmMliZi5\^x\i. plz 

tS. ItzH^-^X, m25l,ZiF.tloiZ. ^^fiOP 
LZT«6 6t:SrRu03 fl65i3J:l^SrRuOj 

M67i,zxows.mmhzbi>zxf). ^m^m 
m^hztiMmx'M. zti^zX'7x^mim 
ti:.tifix:%iztiz^j:i. 

mm^izoK^xmmti. 

[0154] zm 1 1 <rmmmizi3\^xii. 023 

{z^i ^ SS?7 1 ±{:7^ ^<^7 2i)ixm 

Mmm^m^^tifMij^z-y, ^n(>cozmm 
mmn±m^^zmtixoizmmtix\^h. 
zixh<ozmmmmmi. mm. ^s, ^9*^ 
mi o<nmmzxizjdsimmmbnm:i> 

(OXh^Xii\.\ Zixh<7)ZddiMmmii. Wrm 

f&mmmizx'o, uuim (znm axmfi 
m atmxrpfim) iz-mzm^^ixx\>^t. 
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